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1. 0 WEST AREA EXPOSURE UNIT

The purpose of the comprehenswe risk assessment (CRA) is to assess human health and
ecological risks posed by organics, metals, and radionuclides remaining at the Rocky
Flats Environmental Technology Site (RFETS) following accelerated actions. This
report, Volume 3, presents the Human Health Risk Assessment (HHRA) and Ecological
Risk Assessment (ERA) for the 468 acre West Area Exposure Unit (WAEU) at RFETS
as shown in Figure 1.1.

The HHRA and ERA methods and selection of receptors is described in detail in the

Final Comprehensive Risk Assessment Work Plan and Methodology (DOE 2004a),
hereafter referred to as the CRA Methodology. The anticipated future land use of RFETS
is a wildlife refuge. Consequently, two human receptors are evaluated consistent with this
land use, a wildlife refuge worker (WRW) and a wildlife refuge visitor (WRV). A variety
of representative terrestrial and aquatic receptors are evaluated in the ERA including the
Preble’s meadow jumping mouse (PMJM), a federally listed threatened species known to

‘be present on RFETS.

1.1  West Area Exposure Unlt Description ‘ ’

This section provides a brief descnptlon of the WAEU including its location, hlstoncal
activities in the area, topography, surface water features, vegetation and ecological
resources. A more detailed description of these features and additional information. :
regarding the geology, hydrology and soil types at RFETS is included in the Slte Phys1cal
Characteristics Summary Report, Section 2, of the Draft Remedial - -
Investlgatlon/F easnblhty Study (RI/FS) Report, and Volume 2 of this CRA Report

1.1.1 Exposure Unit Characteristics and Location

The WAEU is located on the western perimeter of RFETS and consists of 468 acres
(Figure 1.1). It has several dlstmgulshmg features as noted:

. » The WAEU is located within the Buffer Zone Operable Unit (BZ OU)andis
__outside areas that were used historically for the operations of the Rocky Flats
Plant.

* Sources of contamination are not present within the WAEU boundaries. It is not
significantly affected by releases from RFETS because it is upwind and
hydraulically upgradient relative to RFETS’ contaminant release locations.

« Itis a functionally distinct exposure area due to large areas with disturbed soil
(gravel mining), sparse vegetation and relative scarcnty of water and wetland
habitat; and

- The WAEU is part of two watersheds, the Rock Creek and Walnut Creek
Drainages.

« The WAEU has large areas with disturbed soil, unlike other exposure units (EUs)
at RFETS, because of historical and current gravel mining operations. It has
sparse vegetation and wetland habitat because of the relative scarcity of water.
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e The WAEU has been designated as part of the Rocky Flats National Wildlife
Refuge (RFNWR) and may have public access.

The WAEU is bounded by the Rock Creek Drainage and Inter Drainage EUs to the east
and by the DOE Wind Research Site to the north (Figurel.1). Land to the west and south

“of the WAEU, outside of the RFETS boundary, is privately owned. Highway 93, which

runs north to south and connects the cities of Boulder and Golden, is located
approximately 1,500 feet (ft) west of the WAEU boundary

1.1.2 Historic Activities and Potential Sources

The WAEU is located within the BZ OU, upgradient of the area that was used for RFETS .
operations (Figure 1.1). There are no known sources of groundwater or soil '
contamination within this EU based on the Historical Release Report (DOE 1992a),
which provides a: descnptlon of known spills, releases or incidents (or both) involying
hazardous substances occurring since the inception of the Rocky Flats Plant. These
releases are designated Individual Hazardous Substance Sites (IHSSs) or Potential Areas
of Concern (PACs). The only potential nearby source area is IHSS 168, the West Spray
Field, which is located to the east of the WAEU. Excess water from the Solar
Evaporation Ponds was periodically sprayed within IHSS 168 between April 1982 and
October 1985 (DOE 1992b). :

A Colorado Department of Public Health and Environment (CDPPHE) Risk-Based
Conservative Screen was conducted for IHSS 168 by DOE (1995b). A no- further-action
Corrective Action Decision/Record of Decision (CAD/ROD) was approved for IHSS 168
(also designated Operable Unit 11 [OU11]) in October 1995. (Administrative Record ‘
reference OU11-A-000184). It is unlikely that IHSS 168, located outside the WAEU and
hydraulically downgradlent, is a source of contammants for the WAEU. :

1. 1.3 Topography and Surface Water Hydrology

A recent aerial photograph of the WAEU shows that soil in the northern and southern
portions of the EU has been disturbed by gravel mining activities (Figure 1.2). The
disturbed areas occupy a majority of the surface area of the WAEU, and consist of
excavations, ponds, soil piles, and roads. : o

The WAEU is relatively level, compared to the rest of RFETS; which is located on a
broad, eastward sloping pediment that is deeply transected by several stream valleys in
the eastern portion of RFETS. Although several ephemeral or intermittent creeks
originate just west of and within the WAEU (Figure 1.2) and traverse the EU in a west to
east-north east direction, the channels are shallow. Named creeks in the WAEU include
the Mahonia and Lindsay Branches of the Rock Creek Drainage and portions of Church
and McKay ditches. Ground water in the EU originates upgradient of RFETS and is not
affected by Site activities. A small natural pond is also located in the WAEU. The white
surface deposits that are recognizable on the aerial photograph in Figure 1.2 are most
likely caliche, or calcium carbonate, that forms by evaporation of vadose zone water.
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Hora aml Fauna

A vegetation map for the WAEU is shown in Figure 1.3. Areas that have not been
disturbed by mining are characterized predominantly by xeric tallgrass prairie on the
plains, and wetland and mesic mixed grassland in and adjacent to the drainages. Small
areas of tall upland shrubland and other shrubland also exist. The xeric tallgrass prairie is
distinguished at RFETS by such plant species as big bluestem (Andropogon gerardii),
little bluestem (Andropogon scoparius), indian grass (Sorghastrum nutans), prairie- -
dropseed (Sporobolus heterolepis), and switchgrass (Panicum virgatum); the same
species that dominate the plant community on the eastern edge of the Great Plains.

Numerous animal species have been observed at RFETS and the more common ones are
also expected to be present in the WAEU. Common large and medium-sized mammals

likely to live at or frequent the WAEU include mule deer (Odocoileus hemionus), coyotes

(Canis latrans), raccoons (Procyon lotor), desert cottontail (Sylvilagus audubonii), and. :
white-tailed Jackrabblt (Lepus townsendii). The most common reptile observed at RFETS . -
is the western prairie rattlesnake (Crotalis viridus) and the most common birds include.
meadow larks (Sturnella neglecta) and vesper sparrows (Pooecetes gramineus). The most
common small mammal species include deer mice (Peromyscus maniculatus), prairie .
voles (Microtus ochrogaster), meadow voles (Microtus pennsylvanicus), and drﬁ'erent
species of harvest mice (Reithrodontomys sp.). , :

The PMIM is a federally listed threatenied species that occurs at RFETS The preferred
habitat for the PMJM is found in the riparian corridors bordering streams, ponds, and T
wetlands at RFETS. Small areas designated as PMJM habitat occur along three dramages B

in the WAEU as shown in Figure 1.4. o

More information on the species that use the habitats at RFETS is provided in Sectron 2
of the RUFS Report. :

1.1.4 Data Description

Data are available for surface soil, subsurface soil, sediment, sm't:ace water and

~ groundwater in the WAEU. The sampling locations for these media are shown in F igure -

1.5 and data summaries for detected analytes in each medium are provided in Tables 1.1
through 1.6. Analytes that were analyzed for but not detected are presented in Appendix
A. Détection llmlts are compared to PRGs and ESLs in Appendlx A (Tables A.1 through
A.6).

In accordance with the CRA Methodology, only data collected on or after June 28, 1991
and data for subsurface soil less than eight ft in depth are used in the CRA and are

" included in the data summaries presented in this section. Subsurface soil data is truncated

at eight ft because it is not anticipated that the WRW or burrowing animals will dig to
greater depths, Sampling events that occurred prior to this date or at greater than eight ft
are described in Appendix A, but those data are not used in the CRA.

A summary of the number of samples available for each medium in the WAEU is -
provided in Table 1.1 and the data are briefly described in the followmg sections.
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Smface Soil

Ten surface soil samples from a depth of 0 to 0.5 ft were collected in the WAEU in - :
March of 2004 (Table 1.1). The surface soil sampling locations shown in Figure 1.5 were
collected from a 30-acre grid, as described in the Comprehensive Risk Assessment
Sampling and Analysis Plan 04-01 (DOE 2004b). Five individual samples were collected
from each square, one from each quadrant and one in the center, and the five samples ,
were composited. One sample, location AN33-000 (Figure 1.5), was a composite of three
individual samples. Samples were not collected in some grid points because they were
located in an area of disturbed soil. Some grid cells were not sampled because of the

extent of disturbed soil.

A data summary for detected analytes in surface soil in the WAEU is shown in Table 1.2.
Detected analytes included several radionuclides and inorganics. Most i morgamcs were
detected in all ten surface soil samples. :

Sedtment

Ten sediment samples were collected at depths from 0 to 0.5 ft at two locations shown on - :

- Figure 1.5. Location SED004 was sampled six times and location SED023 was sampled

four times, between August 1991 and March 1993. The sediment samples analyzed for
inorganics and ‘organics; radionuclides were analyzed in eight of the ten samples.

The data'summary for sediment in the WAEU is shown in Table 1.3. Frequently detected -
analytes in sediment included various inorganics and radionuclides. Detected organics
included 2-butanone, 4-methylphenol, benzoic acid, bis(2-ethylhexyl)phthalate, di-n-
butylphthalate, fluoranthene, pyrene, and toluene. All detections were “J” qualified .
signifying that the reported result is below the method detection limit (MDL) and above
the instrument detection limit. Most of the organics were detected in only one sample,
with the exception of 2-butanone and the phthalates, which were detected in 30 to 40
percent of samples. Ester phthalates are associated with the plastic tubing in sampling
equipment and are considered common laboratory contaminants by the EPA (1989).

Subsurface Soil .

Subsurface soil samples were collected from one locat10n in the southeast portion of the
WAEU (Figure 1.5). Subsurface soil samples are defined in the CRA Methodology as
soil samples with an ending depth below 0.5 ft. The CRA Methodology also states that
only subsurface soil collected from less than or equal to 8 ft will be used in the risk
assessment. A total of 16 subsurface soil samples were collected at location 46192. The
16 samples from location 46192 were collected from 5-ft depth intervals ranging up to 80
ft in depth. '

The subsurface soil data were divided into two datasets, one containing all soil samples
collected at a starting depth less than or equal to 8 ft, and one containing those with a
starting depth greater than 8 ft. The datasets are referred to as soil < 8 ft and soil > 8 fi,
respectively, in the text and tables. The data summary for soil < 8 ft is presented in Table
1.4, and the data are discussed in this section. The data summary for soil > 8 ft is
presented and the data are discussed in Appendix A (Section A-2).
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Two samples were oollected from soﬂ <8 fi decp Both samples were analyzed for.
inorganics. :

Surface water

Surface water samples were collected from three sampling locations in the WAEU. The
sampling locations are shown in Figure 1.5 and the data summary for surface water is
presented in Table 1.5. A total of 69 surface water samples were collected in the WAEU .
between July 1991 and March 2004 and all are used in the CRA (Table 1.1). All samples
were analyzed for inorganics (metals), 16 for organics and 15 for radionuclides. Detected
analytes included representatives from all three groups. - :

Gfoum(water

Eighty-one groundwater samples were collected from eight locations between July 1991
and July 1995 (Table 1.1). A variety of inorganics, organics and radionuclides were '
detected at low concentrations (Table 1.6). These samples were collected as upgradlent
samples for comparison to potentlal source areas downgradient.

1.2 Data Adequacy

« A data adequacy assessment was performed to determine if the dataset was .
adequate for risk assessment purposes. The Data Adequacy Assessment Rules
were presented in the CRA Methodology (DOE 2004a). The data for the WAEU
are considered adequate for the CRA, because the following criteria are met:

«  One metal and radionuclide surface soil sample is available per 30-acre block
(DOE 2004b). This data density is considered sufficient for areas outside of

Source areas,

o Sediment and surface water samples ex1st for stream beds along the major
drainages; and

»  Groundwater samples were taken in the southeast portion of the WAEU.

The data are considered representative for the WAEU and are adequate for
quantitative risk assessment.

13  Data Quality Assessment

A data quality assessment (DQA) was performed to assess the precision, accuracy,
representativeness, completeness, and comparability (PARCC) of the WAEU dataset. An
analysis of methods and detection limits was also included as part of the DQA. This
section briefly discusses of the findings of the DQA, summarizing the frequency of the
required quality control (QC) checks and the attainment of QC criteria for the PARCC
and sensitivity parameters. The full DQA is presented in Appendix B. '

1.3.1 Precision

The data from the field duplicates, laboratory duplicates, matrix spike duplicates, and
laboratory control sample duplicates were reviewed to assess project precision. For
radiochemistry parameters, the precision criterion was a maximum duplicate error ratio

(DER) of 1.96 (Lockheed Martin 1997). For other parameters, the precision criteria were
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. arelative percent recovery (RPD) of 20 percent for water samples and 35 percent for soil
. samples (EPA 2003). Only a few outliers were found relative to these criteria, and none

of the associated Sample results were near the preliminary remediation goals (PRGs). On
this basis, no precision problems were found that would affect the project decisions.
However, analysis frequency appeared to be low (below 5 percent or 1 per batch) for

‘matrix spike duplicates, laboratory control sample duplicates (LCSDs), and laboratory -

duplicates. These samples were either not processed by field or laboratory staff, or else: .

“'were not incorporated into the project analytical database that was used for the DQA. . :

Requirements for these QC checks are method-specific, and they may not have been .-
required for many of the early investigation activities and analytical methods applied at -

. the WAEU. Although only limited data were available for these QC checks, the DQA -

found that field duplicates were collected at an apparent frequency of greater than the
required 5 percent for many parameters. The significant number of field duplicates
collected over the WAEU indicated an acceptable overall level of precls1on for the -

- * dataset.

13.2 “Accuracy

The percent recoveries s from the matnx spike, matrix spike dupllcates laboratory control

- samples, and surrogates were reviewed to assess accuracy. The accuracy criteria were. . i

method specific, but generally followed the criteria from the EPA Contract Laboratory -~ - .- !
Program Statements of Work (EPA 2003). Again, only a few outliers were found relative o
to the accuracy criteria. A low percent recovery (35%) was neted for iron in a matrix

spike performed on a surface soil sample with a concentration (12,000 mg/kg)-that was

near the PRG (33,326 mg/kg). However, because the sample concentration was high

relative to the spike concentrations, creating greater uncertainty in the percent recovery, -

- no impacts to project decisions were assessed. Limited information prowded for

laboratory control samples in the database impacted the ablhty of data reviewers to batch
these QC data with associated samples, and surrogate recoveries were not included in the
database for all the samples analyzed for organic parameters. Overall, the accuracy of the
data was acceptable based on the data rev1ewed, and the results had minimal effect on the
project decisions. .

“ 133 Representativeness

The representativeness was assessed ,by evaluating the method selection; blank
contamination, and the overall precision and accuracy of the dataset as indicated by the.
range of QC checks summarized above. The representativeness of the data for this EU

‘was adequate and did not affect the project decisions.

1.3.4 Comparability

Comparability was assessed by evaluating the methods used to analyze the data. There
were several different methods and laboratories used in this dataset. The sampling
occurred over a long time period and there were revisions to the test methods during this
time. Most revisions (for example, to the CLP SOWs) were minor and are not anticipated
to affect data comparability. Overall, the DQA found that the project laboratories used
promulgated methods and good standard laboratory practices, producing a comparable
dataset. Spot checks and surveys of the datasets for individual target analytes affirmed
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this comparabxhty, mdlcatmg that results produced over dlﬂ'erent timeframes with shght
vanatlons in analytical methods showed similar ranges of concentrations. :

1.3.5 Completeness

The completeness was determined by evaluating the total number of results in the dataset
compared to the number of valid, usable results. Rejected data is not usable for
quantitative risk assessment purposes. In this dataset, 3.5 percent of the data were
rejected which yields a completeness value of 96.5 percent. This exceeds the .

. completeness goal of 90 percent.

1.3.6 Sensitivity and Reporting Limits

The blanks were evaluated using the field, trip and method blanks. This review also
evaluated the highest non-detected results compared to the method requirements. All of
the blanks contained some contamination; however, most of the values were less than
one-tenth of the PRG. One value for Uranium 238 in an equipment rinsate was near one-
tenth of the PRG; however the associated sample’s Uranium-238 result was rejected and
not usable. The reporting limits for the undiluted samples met the method reqmrements
This analysis retumed no findings that may affect the proj ject decisions.

1.3 7 Overall Assessment of Data Quality

QC parameters were generally within control criteria based on the findings of this DQA
With the exception of iron in surface soil, all valid data is considéred to be usable.
However, some QC checks could not be fully assessed due to low QC sample frequencies
or other gaps in the project database. These low QC frequencies and QC data gaps -
primarily affect the older data within the WAEU dataset. Because the older data appear
comparable to newer data that have sufficient QC frequencies, there appear to be no -
significant effects on the usability of the dataset as a whole to support project decisions.

- 2.0° SELECTION OF HUMAN HEALTH CONTAMINANTS OF CONCERN

The human health COC screening process is illustrated on Fxgure 2.1 and further
described in the CRA Methodology, Section 4.4. -

Two potential future on-site human receptors are described in the CRA Methodology, a

~ WRW and a WRV. The PRGs used in the COC selection process are based on the WRW

exposure scenario and a risk of 1 x 10-6. The PRGs based on the WRW are considered
protective for the WRV. The derivation of the PRG values is documented in Appendix A
of the CRA Methodology. The background data (DOE 1995b) used for the background
screening step are discussed in Volume 2 of the Draft CRA Report.

Only analytes that were detected at least once in a medium are included in the COC -
screen for that medium. Non-detected analytes are listed and the detection limits for these
analytes are evaluated in Appendix A.

The human health COC selection process, as illustrated on Figure 2.1, is conducted for
the following media in the WAEU: surface soil, subsurface soil, sediment, and surface
water. In addition, analytes in subsurface soil and groundwater are screened for their
potential to be released into indoor air at levels that might cause significant human health
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effects. Groundwater is also screened if there are sources for contributions to surface
water. Results of the COC selection process are summarized in Section 2.6.

2.1  Contaminant of Concern Selection for Surface Soil
2.1.1 Surface Soil Cation /Anion and Essential Nutrient Screen .

No analyses were conducted for anions/cations in WAEU surface soils and a screen was
not performed. The essential nutrient screen for analytes detected in surface soil is
presented in Table 2.1. It includes analytes that are essential for human health, but do not
have toxicity values. The PRG screen in Section 2.1.2. includes essential nutrients for
which toxicity criteria are available. -

Table 2.1 shows the MDCs for essential nutrients, daily intake estimates based on the
MDCs, and Dietary Reference Intakes (DRIs). These are identified in the table as
RDAs/RDIs/AIsMDCs, and the WRW soil ingestion rate of 100 mg/day. The estimated

~ daily maximum intakes are less than the DRIs. These analytes are not further evaluated as

COC:s for surface soil.
2.12 Surface Soil Preliminary Remedlatlon Goals Screen

" The PRGs for surface soil are based on exposure assumptions for a WRW scenario (DOE

2004a). The MDCs of the PCOCs in-surface soil are compared to WRW PRGs. All
PCOCs in surface soil that remained after the essential nutrient evaluation are included in
the PRG screen. : ' »

Table 2.2 presents the ratios of the MDCs to the WRW PRGs for each PCOC. If the’
MDC/PRG ratio for a PCOC is greater than one, the PCOC is retained for further .
screening. Otherwise it is eliminated. Only arsenic had a MDC that exceeded its PRG for

- surface soil in the WAEU and is retained as a PCOC. Arsemc is further evaluated in the -

following sections.
2.13 Surface Soil Frequency of Detection Screen

Arsenic was the only chemical for which the maximum detected concentration in surface
soil exceeded the PRG. Arsenic was detected in all 10 surface soil samples; detection
ﬁ'equency is not further evaluated

2.14 Surface Soil Background Analysns

A statistical analysis was conducted to determine whether arsenic concentrations in
WAEU surface soil are higher than those in background surface soil at the 0.1 level of
significance as specified in the CRA Methodology (DOE 2004a). The WAEU data were
compared to a surface soil background dataset consisting of 20 individual sampling
points (DOE 1995b). The background data are described in detail in Volume 2 of the
Draft CRA Report.

-
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.)- o Figure 2.1 -~ Human Health COC Selection Process
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The background analysis utilized two statistical programs, ProUCL (Version 3.0) and S-
Plus as called for in the CRA Methodology and described in detail in Appendix A of
Volume 2. ProUCL was used to determine the distributions of the WAEU and
background datasets. The distribution types determine the appropriate statistical test for
the background comparison. S-Plus was then used to compare the two datasets. The
results of the background analysis for arsenic in surface soil are described below and are
summarized in Table 2.3 and 2.4. Output files from the statistical programs are provided
in Appendix C.

The analyses with the ProUCL program indicated that the WAEU surface soil and
background surface soil data for arsenic have gamma and normal distributions,
respectively. The Wilcoxon Rank Sum Test (WRS) indicated that the WAEU median
concentration for arsenic in the WAEU is greater than the background median at the 0.1
significance level. The results of two other statistical tests that are extensively used for
comparing populations of environmental data, the quantile test (EPA 2002) and the
slippage test (DOD 1998), are also shown in Table 2.4. Both of these tests show. that the
WAEU data are within the range of variability expected for the background dataset.

Arsenic concentrations in surface soil at the WAEU ranged from 3.6 to 22 mg/kg as
shown on Figure 2.2. The sample concentration, 22 mg/kg, was collected at location

_ AN33-000, in the southeastern portion of the WAEU. When the outlier is removed, the

WAEU and background datasets are similar and the maximum concentration for the
WAEU is below that for background. Table 2.5 shows the range of data for the WAEU
and background arsenic datasets and provndes means, median, and the upper 95 percent
confidence limits of the mean (UCLs). The mean for the WAEU is 8.5 and 6.1 mg/kg for .
background; the UCLs are 11.6 for the WAEU and 7 mg/kg for background, respectively.

The box plots on Figure 2.3 show the medians (rnidpoints), the spread or variability of -
the two datasets, the skewness around the median (boxes and whiskers), and any

" “unusual” valués. A comparison of the box plots shows that the WAEU data falls within .

the range of the background data and that the distributions of the data are very similar,
with the exception of the 22 mg/kg value. The range for arsenic in surface soil of the
western United States (U.S.) is 0.1 to 97 mg/kg with an arithmetic mean of 7 mg/kg
(Shacklette and Boerngen 1984). Arsenic at the WAEU falls well within this range and
there is no evidence of contamination. Arsenic. is not further considered as a PCOC.

2.1.5 Professional Judgment for Surface Soil

Arsenic is the only PCOC in surface soil that exceeds the WRW PRG. The results of the
background comparison for arsenic concentrations in surface soil in the WAEU indicate
that arsenic concentrations in the EU are very similar to background and with in a normal
range for western soils. The arsenic concentrations in the WAEU are likely due to natural
variation of primordial arsenic concentrations in the alluvial materials that made up the
parent material for the soils. Arsenic in surface soil is not further evaluated in this human
health assessment.

10
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.22 . Contaminant of Concern Selection for Sedimcnt

221" Sediment Cation/Anion and Essential Nutrient Screen

Data for cations, anions and essential nutrients without toxicity criteria were not collected
for sediment. Therefore, a screen was not performed.

22.2 Sediment Preliminary Remediation Goal Screen

The PRG screen for sediment is presented in Table 2.6. The surface soil PRG is used
because soils and sediments are combined for risk calculations as discussed in the CRA
Methodology (DOE 2004a) PCOCs for which the MDC/PRG ratio exceeded one are

_ bolded and include two inorganic analytes, arsenic and manganese, and two
. radionuclides, cesium-137 and rad1um-228 These PCOCs are funher evaluated below.

2.2.3 Sediment Detection Frequency Screen :

* Arsenic and manganese were detected at a frequency of 100 percent. The detection
. frequencies for radionuclides are considered to be 100 percent per DOE Order. 5400. 5.

(DOE 1990). Only PCOCs with detection frequencies of less than 5 percent are
eliminated in this screen, therefore, arsenic, manganese, cesium-137 and radium-228 are .

‘retained and are further evaluated in the following sections.

| 2,24 Sedlment Background Analysis

The four to ten sediment samples from locatlons SED004 and SED023 are compared to
the background dataset for the four PCOCs that came through the PRG screen. The :
background sediment samples were collected in the RFETS BZ with EPA and CDPHE .
approval (DOE 1993) and included some of the samples in the WAEU. For the - o
background analysis for the WAEU all samples collected from the WAEU were removed
from the background dataset. The background data are described in detail in Volume 2 -

~ and the background dataset with the WAEU samples removed is included in Appendix A.

Both the WAEU and background arsenic sediment data have gamma distributions (Table
2.3). The UCLs are 4.73 for the WAEU and 3.12 mg/kg for background. The WRS Test
indicates that the median of the WAEU arsenic data is higher than the background

median at the significance level of 0.9 (Table 2.4). Both the quantile and slippage tests ..
indicate that the WAEU and background datasets are from the same population. The box
plots for arsenic in Figure 2.4 also show that the background and the WAEU datasets are
very similar and that the WAEU data is well within the range of the background data.

The MDC of arsenic in background sediment (17.3 mg/kg) is approximately 3 times
higher than that in sediment at the WAEU (5.3 mg/kg). Arsenic is not evaluated further.

The WAEU manganese sediment data were determined to have a normal distribution and
the background data to have a gamma distribution (Table 2.3). The WAEU and
background UCLs were 309 and 318 mg/kg, respectively. ‘The maximum manganese
concentration in the WAEU is 470 mg/kg, considerably lower than the background
maximum of 1280 mg/kg.- The WRS test yielded a p-value of 0.7591, indicating that the
median concentration for the WAEU data is not greater than the median for background
at the 0.1 level of significance. Manganese is not evaluated further.

11
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The WAEU and background cesium-137 sediment data have gamma and non-parametric
distributions, respectively. The WAEU and background UCLs for cesium-137 were 1.2
and 0.55 pCi/g, respectively. The maximum concentrations for the WAEU and
background are equal at 1.5 pCi/g. The WRS, quantile, and slippage tests indicate that the
WAEU data is of the same population as background at the 0.1 level of significance.
Cesium-137 is not evaluated further. ‘

Both the WAEU and background radium-228 sediment data are normally distributed. The
UCLs were 4 and 1.9 pCi/g for WAEU and background, respectively. The maximum
Radium-228 concentration in the WAEU is 4.1 mg/kg, slightly higher than the
background maximum of 3.5 mg/kg. The WRS indicates that the WAEU median is
greater than the background median at the significance level of 0.1: Both the quantile and
slippage tests indicate that the WAEU and background datasets are from the same :
population. The box plot for radium-228 in Figure 2.5 shows that the background and the
WAEU datasets are very similar and are in the same range. The slightly higher median
and maximum for the WAEU data are likely due to natural variation. The background .
dataset was collected from several geographically distinct areas that-are characterized by -
different lithologies and soil types. The WAEU data are from two sampling locations. -
There is no information that suggests that radium-228 was released due to activities in the-
WAEU (DOE1992a). As discussed in Section 2.1, the WAEU is located in an upgradient
topographic and wind direction from the industrial area where most historic activities
associated with RFETS took place. The only nearby area that is associated with any
contaminant releases is the West Spray Field, but neither arsenic nor radium-228 were
associated with historic spray activities and neither was selected as.a COC for this area.
Radium-228 is not evaluated further. ' :

2.2.5 Sediment Professional Judgment

All PCOCs for sediment that had concentrations above a PRG were removed dunng the
background comparison step of the COC selection process.

2.3  Contaminant of Concern Selection for Subsurface Soil (< 8 ft)
2.3.1 Subsurface Soil Cation/Anion and Essential Nutﬁent Screen

Data for cations, anions and essential nutrients without toxicity criteria are not available
for subsurface soil. Therefore, a screen was not performed. :

2.3.2 Subsurface Soil Preliminary Remediation Goal Screen

The PRG screen for detected analytes in soil < 8 ft is presented in Table 2.7. The
MDC/PRG ratio was less than one for all PCOCs. Therefore none of the analytes that
were detected in subsurface soil are retained beyond the PRG screen.

233 Subsurface Soil Detection Frequency Screen

The detection frequency screen is not performed for subsurface soil because there are no
PCOCs with concentrations greater than the PRGs. :

12
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'2.3.4 Subsurface Soil Background Screening

The background analysis was not performed for subsurface soil because there are no
PCOCs with concentrations greater than the PRGs

2.3.5 Subsurface Soil Professional Judgment .
The professional judgment step is not performed for subsurface soil because there-are no

PCOCs with concentrations greater than the PRGs.

‘2.4  Contaminant of Concern Selection for Surface Water

2.4.1 Surface Water Anion/Cation and Essential Nutrient Screen

Anions and cations that have been detected in surface water in the WAEU are listed in
Table 2.8. Detected anion/cations included orthophosphate and sulfate. No toxicity values -
are available for these PCOCs; therefore, orthophosphate and sulfate were not further
evaluated .

Essential nutrients without toxicity values that have been detected in surface water in the- -.

. WAEU are evaluated in Table 2.9. The essential nutrients and estimated intakes, based on :

the nutrient’s maximum detected concentrations and a surface water ingestion rate of 30 .
ml/day, are compared to ‘the estlmated intakes to allowable dietary values. The estimated -
daily intakes for calcium, magnesium, potassium, and sodium in surface water were

_ below the allowable dletary values for these PCOCs and they are not further evaluated.

2.4.2 Surface Water Preliminary Remediation Goal Screen

The PRG screen for detected PCOCs in surface water is presented in Table 2.10. None of -
the detected analytes had MDC/PRG ratios greater than 1. Four organics were detected at -
very low concentrations in surface water. There was a single “J” qualified result for 2-
butanone, signifying an estimated value below the method detection limit. Acetone and
methylene chloride, both common laboratory contaminants, were detected-in one sample
each. It is likely that all three analytes are laboratory artifacts.

There is no toxicity data for oil and grease and it is not retained as a PCOC Further
evaluation is provided in the uncertainty analysis in Section 6.

2.4.3 Surface Water Detection Frequency Screen

The detection frequency screen is not performed for surface water because there are no
PCOCs with concentrations greater than the PRGs.

2.4.4 Surface Water Background Analysis

The bac_kgfound analysis was not performed for surface water because there are no
PCOCs with concentrations greater than the PRGs

245 Surface Water Professional Judgment

The professional Judgment step is not performed for surface water because there are no
PCOCs with concentrations greater than the PRGs

13
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2.5 ' Pathway Sigmficance Evaluatlons '

As described in the CRA Methodology (DOE 20043), the following pathways are
evaluated for their potential significance in each EU: ,

e The groundwafer-to-surfac‘e water pathway; and
" o  The subsurface soil/groundwater-to-air pathway‘

The groundwater-to-surface water pathway does not need to be evaluated for the WAEU,
because groundwater originating on RFETS does not flow to the surface in this area.
There are a few intermittent groundwater seeps near the head waters of the Lindsay

Branch of Rock Creek, but the shallow streams in the WAEU are not fed by groundwater

(DOE 1995a).

‘The second pathway, volatilization to indoor air is theoretlcally complete for the WAEU,

because volatiles have been detected in groundwater. Data were not collected for -

volatiles in subsurface soil and there are no known sources (DOE 1992). This pathway is .
further evaluated usmg PRGs developed speclﬁca]ly for the CRA that are based on

inhalation of indoor air by WRW. The development methods and assumptions for these

PRGs are presented in Appendix A of the CRA Methodology.

The maximum detected concentrations for VOCs in groundwater are compared to PRGs
in Table 2.11. The MDC/PRG ratios for all detected PCOCs in groundwater were less'
than 1, indicating that the groundwater to indoor air pathway is not sngmﬁcant for: the
WAEU and does not need to be further evaluated. : :

'2 6 Contamlnant of Concern Selection Summary

A summary of the results of the COC screening process is presented in Table 2.12.No
COCs were selected for any of the media at the WAEU. _

. 3.0 HUMAN HEALTH EXPOSURE ASSESSMENT

The purpose of the human health exposure assessment is to:
« Develop an EU-specifi¢ Site Conceptual Model (SCM);

o  Calculate exposure point concentrations for each medium for which COCs have
been selected; and -

'«  Estimate chemical intakes for the WRW and WRV.
Methods andAassumptions are presented in the CRA Methodology (DOE 2004a). An

exposure assessment for the WAEU is not conducted, because no COCs were selected for
- any medium in the WAEU and quantitative risk assessment is not necessary.

4.0 HUMAN HEALTH TOXICITY ASSESSMENT

The purpose of the human health toxicity assessment is to:

o Identify toxncnty criteria for each noncarcmogen chemical carcmogen and
radionuclide;
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. Charactenze and describe the toxicity of each ‘COC; and
+  Identify dose conversion factors for each radionuclide COC.

Toxicity values for carcinogens are expressed as cancer slope factors (CSFs) and toxicity

values for noncarcinogens are chronic reference doses (RfDs). Toxicity criteria, including -

toxicity and dose conversion factors for each noncarcinogen, chemical carcinogen, and
radionuclide are provided in the CRA Methodology (DOE 2004a). A toxicity assessment
for the WAEU was not conducted, because no COCs were selected for any medium in the
WAEU and quantitative risk assessment is not necessary. :

5.0 HUMAN HEALTH RISK CHARACTERIZATION

In the risk characterization, health effects from exposure to carcinogens and
noncarcinogens are estimated. The chemical-specific intakes for carcinogens are . :
multiplied by the applicable chemical-specific dose-response factors to estimate the
cancer risk for an individual over a lifetime of exposure. The intakes are compared with
RfDs to estimate health effects from exposure to noncarcinogens. Additional details -

: ‘regardmg this approach are provided in the CRA Methodology (DOE 2004a).

A risk characterization for the WAEU was not performed because no COCs were ':s-~

selected for this EU.

6.0 UNCERTAINTIES ASSOCIATED WITH THE HUMAN HEALTH RISK
ASSESSMENT

The followmg potential sources of uncertainty may impact the results of the HHRA
« . The adequacy and quality of the available data;

- o  Exposure and toxicity assumptions used in the develoﬁment of PRGs;

»  Methods and data used in the background comparison steps; and.
-+  Assumptions and information used in the professional Judgment screening step
6.1 Uncertamnes Associated with the Data '

The sampling and analyses conducted in surface SOll subsurface soil, sediment, surface
water and groundwater at the WAEU are considered adequate for the characterization of
the WAEU. The density of surface soil samples collected in this area (that is, one five-
sample composite per 30 acre square) is in agreement with the sampling and analysis
requirements for the BZ (DOE 2004a and 2004b). Samples were collected at several
different times from two sediment sampling stations and from three surface water
locations. Samples from eight groundwater locations and one subsurface soil location
were analyzed. The sampling results are generally homogeneous and do not indicate the
presence of Site-related contamination. Subsurface sampling is sufficient because of the
lack of contaminant sources and surface soil contamination in the WAEU. The sampling
density and frequency for the WAEU is considered sufficient for the detection of any
impacts from RFETS operations.
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-There is also uncertainty associated with the PRG valu_es, because of the toxicity criteria -

' CRA Methodology (DOE 2004a). Generally, a large source of uncertainty is inherent in

" Surface water, sediment, and subsurface soil samples available for the WAEU were

collected from 1991 through 1995. Therefore the samples are representative of the area
and sufficient for risk assessment. :

Another source of uncertainty in the data is the relationship of detection limits to the

- PRGs. The detection limits were appropriate for the analytical methods used This is

examined in greater detail in Appendix A.
6.2 Uncertalnnes Associated with Screening Values

The COC screening analyses utilized Site-specific PRGs based on a WRW scenario. The -
assumptions used in the development of these values were conservative. For example, it
is assumed that a future WRW will consume 100 mg of soil/sediment on 230 days a year
for 18.7 years. In addition, a WRW is assumed to be dermally exposed and to inhale soil
particles in the air. These assumptions are likely to overestimate actual exposures to
surface soil for WRW:s in the WAEU, because a WRW will not spend 100-percent of

their time in this area. Exposure to subsurface soil is assurned to occur on 20 days per

year. The WRW PRGs for subsurface soil are also expected to adequately estimate -
potential exposures, because it is not likely that a WRW will excavate extcnsxvely in the
WAEU.

that are used in their development. The sources of the toxicity criteria are discussed in the -

the derivation of toxicity criteria (that is, RfDs and CSFs). The main sources of potential
error in the derivation of toxicity criteria include extrapolation from animal data to -
humans and the assumption of linearity in carcinogenic dose response relationships.
However, the safety factors that are incorporated into toxicity criteria are more likely to .
result in an overestimation rather than underestimation of potential cancer and noncancer _ :
risks. The PRGs are therefore expected to be protective of WRW in the WAEU.

6.2.1 Potential Contaminants of Concern without Preliminary Remediation Goals

Detected PCOCs for which no PRGs are available in surface water include lead and

oil/grease. The mean plus two standard deviations background concentration for lead in

surface water (0.007 mg/L) is slightly higher than the average detected concentration of 1
lead in surface water at the WAEU (0.006 mg/L). The EPA drinking water action level = . |
(AL) is 0.015 mg/L (EPA 2004). If the AL is calculated based on the estimated WRW : 1
surface water incidental ingestion rate of 0.03 L/day rather than the drinking water

ingestion rate of 2 L per day, the surface water AL would be 1 mg/L. This margin of

‘safety indicates that there is little uncertainty associated with the use of the surrogate

screening value for lead.

Oil and grease were detected in five of 15 surface water samples at concentrations
ranging from 600 to 17800 ug/L. The mean concentration for WAEU surface water,
using one half the detection limit for non-detects was 4667 ug/L. Three of the surface
water samples containing oil and grease were collected from Lindsay Branch (Location
SW134 in Figure 1.5) in February, June, and December of 1992. The two other surface
water samples were collected from the gravel pits that outfall to Rock Creek (Location
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SW006 on Figure 1.5) and from the Upper Church Ditch (Location SW007 on Figure

1.5) in March 1993. The source of the oil and grease in surface water in the WAEU is not

known.

_The lack of a PRG and potential quantitative evaluation for oil and grease in surface

water at the WAEU is not believed to have a significant impact on the results of the
HHRA (no significant human health impacts expected) because other petroleum-related
organics that are known to be toxic, such as benzene, toluene, ethylbenzene, xylene, or
polyaromatic hydrocarbons‘were not detected in the surface water.

6.2.2 Eliminating Potential Contaminants of Concern Based on Professnonal
, Judgment

Arsenic in surface soil was eliminated as COCs based on professional judgment. There is -

no identified source in the WAEU and the slightly elevated median value of the WAEU
data is most likely due to natural variation. Any risks due to arsenic are well within the

_background range for the western U.S.

6.2.3 Uncertainties Evaluation Summary

Uncertainties associated with the data and the COC screening process have been

evaluated previously. This evaluation shows that there is reasonable confidence in the

conclusion that the WAEU has not been affected by Site activities and there are no.

' human health contammants of concern for the WAEU.

7.0 IDENTIFICATION OF ECOLOGICAL CONT AMINANT S OF
POTENTIAL CONCERN

The ERA portion of the CRA Methodology (Section 7.0) presents a process to identify
ecological contaminants of interest (ECOIs) that should be evaluated as ecological. '
contaminants of potential concern (ECOPCs) in a detailed risk characterization. The
ECOPC identification process streamlines the ecological risk characterization for each
EU by focusing the asséssment on those chemicals that are present in the EU at
concentrations of potential concern for the ecological receptors in the EU (Figure 7:1).

The ECOPC identification process differs from a traditional screening level ERA in that

it includes additional evaluation steps that may eliminate contaminants from the list of -

ECOIs. The process used in the CRA is illustrated on Figure 7.1 and consists of two
separate evaluations, one for PMJM and one for non-PMJM receptors. The ECOPC

identification process for the PMJM is more stringent than for other receptors because the -

PMIM is a federally listed threatened species under the Endangered Species Act (DOE

' 2004a).

The first step is termed the scréening step and provides a comparison of MDCs to no-
observed-adverse-effect-level INOAEL) ecological screening levels (ESLs). NOAELs
are concentrations at which no effects to either individual receptors or populations of
receptors are predicted. Using these stringent criteria for species of special status, such as

the PMJM, ensures the protection of the individuals as well as the local populations. If an

ECOI concentration exceeds the appropriate NOAEL ESL, the second phase of the
ECOPC identification process is initiated. If no ESL is available, the ECOl is identified
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as an ECOI of uncertain toxicity. The screening step 1s'1dent1cal for both the PMIM and
non-PMIM receptors. The ESLs identifiedin Appendix B of the CRA Work Plan are
used in the ECOPC identification process as shown on Figure 7.1.

The second step is a comparison to Site background concentrations. This is performed to
determine if risk characterization is warranted. The statistical analyses used in this step
are discussed in the CRA Methodology (DOE 2004a). Background data used for the
comparisons are provided in Volume 2 of the CRA. At this point, those EOIs that both -
exceed the PMJM ESL and are shown to be greater than background, are identified as
ECOPCs for the PMIM. :

For the non-PMIM receptors, the ECOPC identification process continues as follows
(Figure 7.1): -

«  Evaluation of detection frequency (greater or less than 5 percent)

o  Comparison of the WAEU data to background;

« A professional judgment evaluation — using a weight of evidence approach that
" includes past industrial use, current land use, and other pertinént information
regarding the ecology of the WAEU; and

»  Comparison of calculated exposure point concentrations (EPCs) to threshold
_ESLs (tESLs) or if a tESL cannot be calculated, to NOAEL ESLs.

Two different EPCs are calculated for each ECOI that pass through the screening,

frequency of detection, background and professional judgment steps. The 95th-UCL is .
calculated for the wide ranging receptors (coyote and mule deer) and the 95th UCL of the
90th percentile is calculated for receptors with small home ranges (small mammals birds, -
and terrestrial plants and invertebrates).

The tESLs represent media concentrations that could represent a threshold level for

2

| ~ potential effects to the individual receptor or population of receptors. The geometric
“mean between the lowest bounded lowest-observed-adverse-effect-level (LOAEL) for

growth, reproduction, and mortality endpoints (bounded LOAELS are those that have a .

~ corresponding NOAEL from the same study) and the highest NOAEL that is lower than

the lowest bounded LOAEL was calculated and used as the tESL for those ECOIs that _

- had toxicity data of sufficient quality, as defined in Appendrx B of the CRA

Methodology (DOE 2004a).

A more detailed discussion of the ECOPC screening procedure and the assumptions
inherent in this procedure is provided Section 7.3 of in the CRA Methodology (DOE
2004a). ESLs for each ECOI are also identified in this document.

7.1  Data Used in the Ecological Risk Assessment

A description of the environmental data for the WAEU used in the ERA is provided in
Section 1.5 (Tables 1.2 and 1.4). The following WAEU data are used in the ERA:

«  Ten surface soil samples (analyzed for inorganics and radionuclides); and

«~  Two subsurface soil (< 8 ft) samples, (analyzed for inorganics).
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Only subsurface soil up to 8 ft deep is consxdered in the ERA, because 8 ft is the assumed
maximum depth to which prairie dogs can dig (DOE 2004a). A data summary with the
frequency of detection, and minimum and maximum detections is provided in Table 1.2 -
for surface soil and Table 1.4 for subsurface soil < 8ft.

Sedlment and surface water data for the WAEU were collected (Section 1). These data
are evaluated for the ERA i in Volume 15 of the CRA.

7.2 . Identification of Ecologlcal ‘Contaminants of Potential Concern for the
Preble’s Meadow Jumping Mouse in Surface Soil

©7.2.1 Comparison to No Observed Adverse Effect Level Ecologlcal Sereemng

Levels

The PMIM habitat and surface soil sampling locations within the WAEU are shown on
Figures 1.4 and 1.5, respectively. No surface soil samples were collected within PMIM
habitat in'the WAEU. However, it can be reasonably assumed that concentrations in
PMJIM habitat are similar to those elsewhere in the WAEU, and chemical concentratxons
across the WAEU are generally homogeneous -

The maximum detected concentrations of ECOlISs in surface soil in the WAEU are
compared to NOAEL ESLs for the PMJM in Table 7.1. The MDCs in surface soil
exceeded the NOAEL for the following chemicals: arsenic, nickel, vanadium, and zinc.
These chem1cals are retained as ECOISs for a comparison to background concentrations.

NOAEL ESLs for the PMJM are not available for alummum iron, silver, and titanium.
These chemicals will be discussed in the uncertainty section (Section 11.3) as ECOls
with uncertam toxicity (CRA Methodology [DOE 2004a] Figure B-1).

7.2.2 Preble s Meadow Jumping Mouse Surface Soil Background Companson

The background comparison is the final step in the ECOPC identification process for the
PMIM receptor (Fi igure 7.1). The background evaluation for ECOISs consists of: '

«  Distribution tests for the EU and background data;
«  Selection of a statistical test based on the data distributions; and
« Statistical comparison of the two datasets. ‘

The results of these analyses for each remaining ECOI are presented in Tables 7.2 and
7.3. The t-test indicated that the concentrations of nickel, vanadium and zinc in surface
soil at the WAEU were not statistically different from background surface soil
concentrations (that is, p-value less than 0.9). These chemicals are eliminated from
further evaluation. : :

The WAEU median arsenic surface soil concentration was shown to be statistically
greater than the background median with the WRS test. However the quantile and
slippage tests both showed arsenic to be in the same population as background.

With the exception of one data point, the arsenic concentrations in all surface soil
samples were less than 10 mg/kg, ranging from 3.6 to 9.3 mg/kg with a concentration of

22 mg/kg in one sample. The WAEU and background datasets are otherwise very similar
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as is shown the box plot in Figure 2.3 and by the quantile and shppage tests (see
discussion in Section 2.2.4).

Based on these background comparisons and the fact that arsenic in the WAEU is in the
low range for soils of the western U.S. (Shacklet and Boerngen 1984), arsenic is not
considered an ECOPC for the PMIM. : ' -

7.3 - Identification of Ecological Contaminants of Potential Concern for Non-
Preble’s Meadow Jumping Mouse Receptors in Surface Soil

7.3.1 Comparison with No Observed Adverse Effect Level Ecological Screenihg
Levels

In the first step of the ECOPC identification process for non-PMIM receptors, the MDCs
of ECOIs in surface soil are compared to receptor-specific NOAEL ESLs. NOAEL ESLs
for surface soil were developed for three receptor groups, terrestrial vertebrates,
terrestrial invertebrates and terrestrial plants. The NOAEL ESLs for terrestrial vertebrates
in surface soil are compared to MDCs in surface soil in Table 7.4. The NOAEL ESLs for
terrestrial invertebrates and plants are compared to MDCs of ECOIs in Table 7.5.

" “The results of the NOAEL ESL screening analyses for all receptor types are presented in -

Table 7.6. Chemicals bolded in Table 7.6 are further evaluated in the ECOPC -
identification step and include aluminum, arsenic, boron, chromium, copper, lead
hthmm manganese, mercury, nickel, thalhum, vanadium, and zinc. 4

'NOAEL ESLs were not available for several ECOl/receptor pairs. Only iron and titanium

lacked an ESL for all four of the Non-PMJM receptors. For mammalian receptors, no
ESLs were available for aluminum, iron, silver and titanium. For avian receptors, no
ESLs were available for aluminum, antimony, beryllium, iron, lithium, silver, strontium,
thallium, and titanium. For terrestrial plants, no ESLs were available for iron, lithium,’
strontium, and thallium. Finally, for terrestrial invertebrates, no ESLs were available for
aluminum, boron, cobalt, iron, lithium, manganese, molybdenmn silver, strontium,
thallium, tin, titanjum and vanadium. These ECOl/receptor pairs are discussed as ECOls
with uncertain toxicity along with the potential 1mpacts to the risk assessment (Sectlon
11.3).

7.3.2 Non-Preble’s Meadow Jumping Mouse Surface Soil Detection Frequency
~ Evaluation

The ECOPC 1dent1ﬁcatlon process for Non-PMIM receptors involves an evaluatlon of
detection frequency for each ECOI retained after the NOAEL screening step (Figure 7.1).

. If the detection frequency is less than 5, the ECOI is eliminated from further evaluation.

The detection frequencies for chemicals in surface soil are presented in Table 1.2. None
of the chemicals in surface soil at the WAEU that was retained after the NOAEL ESL
screening step had a detection frequency of less than 5 percent. Therefore, frequency of
detection is not further evaluated for surface soil in the WAEU.
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733 Non-Preble’s Meadow Jumping Mouse Surface Soil Background

Compansons

A background comparison for the all ECOIs with background data available (Sectlon 1.6)

was performed and the results of these analyses for each remaining ECOI are presented in
Tables 7.7 and 7.8. The t-tests indicate that the mean concentrations of lead, manganese,
nickel, vanadium, and zinc in surface soil at the WAEU are not statistically different than
the means for the background surface soil dataset (p < 0.9). The WRS tests indicate that
the median concentrations of copper and mercury in surface soil at the WAEU are not
statistically different than the means for the background surface soil dataset (p < 0.9). .
These chemicals are eliminated from further evaluation as ECOPCs.

The following cﬁemicals ‘were not eliminated by these tests: aluminum, arsenic,
chromium, lithium, and thallium. These chemicals are retained for further analysis based

on the background comparison. The quantile and shppage tests both show that aluminum,

* arsenic, chromium, and lithium in surface soils are in the same population as background. -
The box plots in Figures 2.3, 7.2 and 7.3support this conclus1on Therefore, these ECOIs o

are not assessed further. - :

No background data were available for boron anda statlstlcal background companson is
not possible for thallium because of the high number of non-detects in the dataset.
Therefore, boron and thallium are also retained for additional evaluation.

7.3.4 Non-Preble’s Meadow Jumping Mouse Surface Soil Professnonal Judgment
Evaluation : : :

Professional judgment evaluation takes into account factors that could indicate that it may

be necessary to further evaluate ECOISs detected at concentrations greater than NOAEL

ESLs and statistically greater than the range of background concentrations (Figure 7.1). -
No background data are available for boron. Historical evidence indicates that there were
no RFETS-related operations at the WAEU or in the vicinity of the WAEU that could be

linked to the presence of these ECOIs (DOE 1992). Additional evaluations that discuss

potential similarities between the WAEU and the background dataset or present other
arguments for not further evaluatmg boron, and thalhum are presented in the following
paragraphs. 4

The data for thallium are shown in Table 7.9. Thallium was deteeted once in WAEU

surface soils and not at all in background surface soil. The detected concentration in the

WAEU sample was 1.3 mg/kg. This concentration is at the bottom of the observed range
in the U.S. (2.4 to 37 mg/kg) and well below the arithmetic mean of background

~ concentrations in soils typical of the Western U.S. (9.8 mg/kg) (Shacklette and Boerngen-

1984). The single detect is not indicative of thallium contammatlon in the WAEU.
Thallium is not evaluated as an ECOPC.

No background data are available for boron.-Statistical analyses for comparison of
WAEU boron concentrations to background concentrations were not performed. Boron
concentrations in surface soils at the WAEU are well below those identified by
Shacklette and Boerngen (1984) for soils typical of the Western U.S. and also those
reported in a background study for California (University of California 1996). Shacklette
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and Boerngen (1984) list the range of boron concentrations in western soils as less than
20 to 50 mg/kg. The maximum detected concentration of boron in WAEU soils (7.1
mg/kg) is well below this range. The comprehensrve study on background metals in -
California reported boron concentrations ranging from 1 to 79 mg/kg with a geometric
mean concentration of 14 mg/kg (Umversrty of California 1996). This is nearly twice the .
maximum detected concentration in WAEU surface soils. There is no evidence of impact
from RFETS-related operations to WAEU surface soil. Boron is eliminated from ﬁlrther

consideration based on this background assessment and historical evidence.

7.4  Identification of Ecological Contaminants of Potentlal Concern for
Vertebrates in Subsurface Soil ’

Subsurface soil sampling locations for soil collected at a starting depth of 0 to 8 ft in the
WAEU are identified on Figure 1.5. Soil in the area where the subsurface soil samples
were collected has subsequently been impacted by mining activities and the data from the
impacted soil are not representative of current conditions. For purposes of conservatism,
the subsurface soil data are assessed as though no disturbance has occurred. A data-
summary for subsurface soil < 8 ft deep is presented in Table 1.3.

7.4.1 Comparison to No Observed Adverse Effect Level Ecological Screemng
Levels -

The CRA Methodology (DOE 2004a) indicates that subsurface soils must be evaluated
for those ECOISs that show greater concentrations in subsurface (< 8 ft.) than in surface
soil. Given the limited amount of subsurface soil, a comparison of the two.datasets-
provides minimal information that is useful to the ERA. However, because there are no
known source areas in the WAEU and subsequently no clear exposure pathway, the data
are adequate for screemng :

The initial screening step for the WAEU was conducted using the MDCs of ECOls in
subsurface soil, regardless of their relationship to surface soil. MDCs are compared to
NOAEL ESLs for burrowmg receptors (T able 7.10). :

Only manganese had a maximum subsurface sorl concentration greater than the NOAEL
ESL for the prairie dog. Therefore, manganese was further evaluated in the ECOPC
identification process.

NOAEL ESLs are not availablé for aluminum and iron but both are presented as ECOIs
with uncertain toxicity in the uncertainty analysis (Section 11.3). A background
comparison for manganese was presented in Table 7.2.

7.4.2 Subsurface Soil of Detection Frequency Evaluation

No frequency of detection evaluation was conducted, because only two subsurface soil
samples are available in the WAEU.

7.4.3 Subsurface Soil Background Comparison

~ Manganese was detected in both subsurface soil samples in the WAEU. Statistical

comparisons for subsurface soil are not appropriate because only two data points are
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available. However, companson of the WAEU and background data indicate that the
WAEU manganese concentrations fall within those for background (Figure 7. 4)

A box plot for manganese shows that the WAEU data are near the bottom of the range of
detected concentrations of manganese in background subsurface soil (Figure 7.4).
Manganese concentrations in the 99 background samples ranged from 37 to 3300 mg\kg. . -
The two detected WAEU concentrations were 148 and 295 mg/kg. The means for the
WAEU and background data are similar, 240.3 and 217.6 mg/kg, respectively. This
information combined with the lack of evidence for RFETS-related manganese sources in
the WAEU indicate that manganese in subsurface soils does not reqiiire further

evaluation as an ECOPC.

7.4.4 Subsurface Soil Professional Judgment

No 'professional judgment evaluation is necessary for subsurface soils in the WAEU
because theré were no ECOISs retained beyond the background analysis step.

7.5 Summary of Ecologncal Contaminant Of Potential Concern

ECOIs in surface and subsurface soil in the WAEU were evaluated in the ECOPC
identification process. None of these chemicals was retained past the professional - - -
judgment step of the ECOPC identification process. Therefore, no ECOPCs were - .

- identified for the WAEU.
: 8 0 ECOLOGICAL EXPOSURE ASSESSMENT

The ECOPC identification steps did not identify any ECOPCs for either the surface or
subsurface soil in the WAEU Therefore, no exposure assessment for the WAEU is
indicated.

9.0 ECOLOGICAL TOXICITY ASSESSMENT

The ECOPC identification steps did not identify any ECOPCs for either surface or-
subsurface soils in the WAEU. Therefore no additional toxmxty assessment for the.
WAEU is indicated. : :

10.0 ECOLOGICAL RISK CHARACTERIZATI_ON

Characterization of risk focuses on the overall results for each assessment endpoint. This
includes discussion of the potential for risk for each receptor group and level of
biological organization (that is, individual or population level of protection), as

. appropriate for the assessment endpoints. As noted by EPA (1997b), a well-balanced risk. -

characterization should “...present risk conclusions and information regarding the

‘strengths and limitations of the assessment for other risk assessors, EPA decision-makers, -

and the public.”

Risk characterization typically has two main components: risk estimation and risk
description. The risk estimation summarizes the results of the analysis, identifies the
ECOPCs and associated receptors, presents a range of potential risks, and identifies the
specific locations where risk may be present. The risk description provides the context for
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the analysis, including the proportxons of habltats that are affected, and mterpretatlon of
overall results.

The following sections present the results of the ecological risk characterization for the
WAEU grouped by receptor or assessment endpoint. The ECOPC identification process -
did not identify any ECOIs that require further risk characterization for discussion in the
WAEU ERA (Section 7.0). Therefore, the risk characterization for the WAEU does not
provide an additional evaluation of risk, but rather provides a summary of the ECOPC .
identification process for each receptor.

10.1 Preble’s Meadow Jumping Mouse

Areas of PMJM habitat are present in a small area in the WAEU (Figure 1.4). No data are
available from within PMJM habitat (Section 7.2). Using a conservative approach, MDCs
from all surface soil samples throughout the WAEU were used to identify ECOPCs for .
the PMIM regardless of the habitat associated with the sample locations. Only maximum
EU-wide detections of arsenic, nickel, vanadium and zinc exceeded the NOAEL ESL for -
the PMJIM. All four of these ECOIs were either found to be within background - .

" concentrations and removed from further consideration as ECOPCs. Therefore, it is

unlikely that PMJM receptors potentially inhabiting the WAEU are at risk from exposufé
to ECOls. o

10.2 Herblvorous Small Mammals

The only the MDC of arsenic exceed the NOAEL ESL for the herbivorous deer mouse.
Arsenic was, eliminated from further consideration based on the background companson

Itis unllkely that populatlons of herbivorous small mammals in the WAEU are at risk.

10.3 Insectlvorous Small Mammals

Chromium, nickel, vanadium, and zinc¢ MDCs exceed NOAEL ESLs for the
insectivorous deer mouse receptor. All of the ECOIs were eliminated from further
consideration as ECOPCs based on comparisons to background concentrations. ' . :
Therefore, no risks are predicted to the insectivorous small mammal feeding guild based
on ECOlIs at the WAEU. . :

104 Burrowing Small Mammals- |

Only arsenic and manganese MDCs in surface soils exceed the screening ESL for the
prairie dog. Both were subsequently removed from the list of ECOPCs because they were
shown to be statistically within the range of background concentrations. No risks are
predlcted to the population of burrowing small mammals in the WAEU.

Only manganese was detected at concentrations in excess of the screening level ESLs in
subsurface soils for the prairie dog receptor. Manganese was identified as being within
the range of background subsurface soil concentrations and was eliminated from further
consideration as ECOPCs. Therefore, no risks are predicted to burrowmg small mammals
from ECOIs at the WAEU. :

24




DRAFT Comprehensive Risk Assessment ' - VOLUME 3
' : : Risk Assessment for the West Area Exposure Unit

10.5 Ruminant Mammals

Only arsenic was detected at a concentration that exceeded NOAEL ESLs in the WAEU
surface soils for the mule deer receptor. Arsenic was removed from further consideration:
as an ECOPC based on a statistical comparison to background. Therefore, no ECOPCs
were identified for the mule deer and no risk is predicted to ruminant mammals based on
exposure to ECOIs in the WAEU. :

10.6 Mammalian Predators

The MDC of nickel in the WAEU surface soils was greater than the NOAEL ESL for
both the insectivore and generalist coyote feeding guilds. Nickel was eliminated from .
further consideration as an ECOPC based on a comparison with the background data for
surface soils. The range of concentrations in the WAEU was shown not to be
significantly different from the range of background concentrations. No risk to the.
mammalian predator, regardless of feeding guild, is predicted from ECOIs in the WAEU.

10.7 Herbivorous Small Birds

The MDC of arsenic (22 mg/kg) slightly exceeded the NOAEL ESL for the herbivorous
mourninig dove receptor (20 mg/kg). Arsenic was subsequently eliminated from further.
consideration as an ECOPC based on a comparison to background values. Given that the

MDC was essentially equal to the conservative screening level ESL, no risk to th